In report the radial-phase motion of electrons in a storage ring is investigated. The expression for Hamiltonian, connecting amplitudes of two modes of oscillations is received in view of nonlinear magnetic fields of the third order. Received Hamiltonian has a stationary point of a type "limiting cycle", which in coordinate space defines an equilibrium orbit. The existence "of a limiting cycle" allows to carry out multiturn injection of electron beam with final phase volume in a storage ring. The conditions of realization of multiturn injection are received. The results of researches can he used and for stores of particles with large weight.
INTRODUCTION
Much attention (see, for example, [I-Z] ) were given to the study of a problem of a multiturn injection in storage rings. Researches of the particle injection in systems with stable motion round an equilibrium orbit is carried out in most cases. In the condition of a steady motion ahout closed orbit the "reflexive" Poincnre theorem [3] [4] is fulfilled which hampers a realization of multiturn injection of a charged particles beam.
In the this report the multiturn injection in a storage ring, in which there is no stable motion about closed orbit during injection, is investigated. In this case in the space of dynamic variables there can be a stationary point with the type of a "limiting cycle". A closed orbit becomes a limiting set for other trajectory. Particles can he injected in a storage ring along this trajectory unlimitedly long, and at small deviations from it -quite long. The "limit cycle" in a storage ring carry out with the help of impulse sextupole and octupole magnets. After realization of the injection the impulse elements switch off. We obtained expressions for a Hamiltonian of a set of equations describing motion of electrons in a horizontal plane of a storage ring taking into account nonlinear magnetic fields. The task was solved in the first approximation by the Krylov-Bogolyubov method [51. At deriving the short equations for guadrates of an oscillation amplitudes the representation of solutions in the Floquet form is used. The oscillations were not divided into fast "betatron" and slow "synchrotron" oscillations, and it allowed to define a Hamiltonian connecting amplitudes of these modes of oscillations.
THE EQUATIONS OF MOTION AND THEIR SOLUTION
The differential equations of motion of a charged particle in a horizontal plane of a storage ring look like [61:
(1) and (8).
CONCLUSION
The method of an average applied in the work for a research of radial-phase motion of electrons in a storage ring, is approximate. The obtained formulas will be describe dynamics of particles well at realization of the condition 2rr/Oj>>l. For a realization of conditions for existence of "limit cycle" it is necessary to select a storage system with close values w, and w2. In common case sextupole and octupole fields result to the mutual transmission of an energy of synchrotron and betatron oscillations.
Multiturn injection can be used for the injection of heavy particles.
